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ABSTRACT
The proximate composition, functional and antinutritional properties of  flour produced from seeds of  mangoes 
grown in Ebonyi State were studied. Two cultivars: India and Indochinese were used for the study. The aim of  the 
study was to determine any possible potential that flour obtained from these seeds might possess. Results revealed 
that flours from India and Indochinese cultivars had protein contents of  6.00 and 4.95%; moisture, 5.00 and 10.36%; 
fibre, 11.00 and 15% while the carbohydrate was 74.41 and 64.23% respectively. Results from the functional properties 
showed that flours from both of  the cultivars had water absorption capacities of  2.0 g/g and 1.5 g/g; oil absorption 
capacity of  2.16 g/g and 1.83 g/g while foaming capacity was 3.79 g/g and 3.75 g/g with India cultivar having higher 
values for each of  the functional properties studied although, there was no significant difference (p > 0.05) in the 
values except for the water absorption capacity. Levels of  hydrogen cyanide, phytic acid and trypsin inhibitors were 
generally low and within safe levels.
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Introduction
Mango (Magnifera indica) is a perennial crop of  the 
family Anacardiacea. It is grown practically all over 
tropical and sub-tropical regions of  the world. 
The fruits are oval or kidney shaped with smooth, 
leathery skin and the colour ranges from light or 
dark green to clear yellow when ripe. The pulp of  
the fruit is consumed fresh as a dessert or processed 
into juices, jams and other products (Morton, 1987) 
while the seeds are discarded which often results 
in environmental pollution. Kordylas (1990) has 
however reported that the seeds have been used 
in compounding animal feed. The edible part (the 
pulp) contains 85% water, 0.9% fibre, 0.5% ash, 
0.2% fat and 15.8% carbohydrate (Elegbede et al., 
1995). It has been reported that the seed kernel 
contains 44.0% moisture, 6.0% protein, 12.8% fat, 
32.8% carbohydrates and 2.0% ash (Elegbede et 
al., 1995). However, Morton (1987) reported that 
the seed flour contains 5.56% protein, 16.17% fat, 
0.35% ash and 69.2% carbohydrates. 
Little information exists on the antinutritional 
and functional properties of  mango seed flour. 
Knowledge of  toxic substances naturally present 
in plants that are or may be used as food is useful 
in several ways because they affect the overall 
nutritional value of  the food (Osagie, 1998). 
Functional properties are also very important as 
they determine the level of  utilization in ingredient 
formulation and food product development 
(Tasneem et al., 1982). In recent times, research has 
been carried out on potential uses of  by-products 
of  fruits such as seeds, peels, etc. Nassar et al., 
(2008) reported that highly acceptable biscuits can 
be produced from wheat flour incorporated with 
orange peel flour while Ubbor and Akobundu (2009) 
produced acceptable cookies using composite flour 
containing watermelon seed flour. In view of  the 
increasing utilization of  plant foods in composite 
flours for various food formulations, their functional 
properties are assuming greater significance (Singh, 
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2001). The aim of  this study therefore, is to 
determine the proximate composition, antinutrient 
and functional properties of  flour obtained from 
seeds of  two different cultivars of  mango grown in 
Ebonyi State, Nigeria.  
Materials and Methods
Source of materials and sample preparation
Two cultivars of  whole, matured and ripened mango 
fruits; India and Indochinese were purchased from 
some mango plantations at Ntezi, Ebonyi State.
The peels and pulp were removed by washing in 
clean water, while the seeds were separated and 
cracked manually to remove the shells and hulls. 
The kernels were sundried for 72 h after which they 
were milled to pass through 100-µm mesh sieve. 
The samples were stored at room temperature in 
airtight polyethylene bags until needed for analysis. 
Analyses
Proximate analysis
Moisture, fibre, ash, fat and protein were carried 
out using the methods described in AOAC (1990). 
Carbohydrates were determined by difference 
(Ihekoronye and Ngoddy, 1985). Energy was 
calculated by the Atwater method (Osborne and 
Voogt, 1978).  Fatty acid value was calculated as 0.8 
x %fat (Aremu et al., 2006). 
Determination of  antinutritional properties
Trypsin inhibitor was assayed using the procedure 
of  Arntifield et al. (1985). A measured weight of  
sample (5 g) was dispersed in 50 ml of  0.5 NaCl 
solution. The mixture was centrifuged at 1600 x g 
for 30 min and the supernatant filtered through a 
Whatman filter paper. The filtrate was used for the 
assay. Standard trypsin was prepared and used to 
treat the substrate (N-a-Benzoyl-DL-arginine-P-
nitroanilide {BAPA}). The extent of  inhibition of  
trypsin hydrolysis of  the substrate was used as a 
standard to measure the trypsin inhibition activities 
of  the test samples extracted.  A measured volume 
(1 ml) of  the enzyme solution was mixed with 
9 ml of  the substrate in a test tube as a control 
while 1 ml of  the enzyme solution was mixed with 
8 ml of  the substrate in the presence of  1 ml of  
the test extract. The absorbance was determined 
spectrophotometrically at 410 nm. 
Phytic acid was determined using the method of  
Reddy and Love (1999). Four grams of  the ground 
sample were soaked in 100 ml of  2% HCl for 5 h 
and filtered. To 25 ml of  the filtrate, 5 ml of  0.3% 
ammonium thiocyanate solution was added. The 
mixture was titrated with Iron (III) chloride solution 
until a brownish – yellow colour that persisted for 5 
min was obtained. 
Hydrogen cyanide was determined using the alkaline 
picrate spectrophotometric method described by 
Balagopalan et al. (1988). Each sample (5 g) was 
mixed with 50 ml of  distilled water, covered and 
allowed to stand for 18 h. The mixture was filtered 
through a filter paper and the residue was washed 
with distilled water until 50 ml of  extract was 
obtained. Standard cyanide solution was prepared 
to contain 0.05 mg/ml. Known volumes (5 ml) 
of  extract and standard cyanide solution were 
dispersed into two separate test tubes. To each test 
tube, 2 ml of  alkaline picrate solution was added 
and allowed to stand for 15 min. Absorbance was 
read at 540 nm. 
Functional properties determination
Bulk density was carried out using the method 
described by Okaka and Potter (1977); water and 
oil capacities were determined using methods 
described by Beauchat (1977) while foaming 
capacity was determined as described by Coffman 
and Garcia (1977).
Statistical analysis 
SPSS 16.0 was used to conduct one-way analysis 
of  variance (ANOVA) for determining significant 
differences among means. Statistically significant 
differences (p < 0.05) among means were separated 
using the Duncan Multiple Range Test.
Results and Discussion
Proximate composition
The results of  the proximate composition, energy 
and fatty acid values of  the mango seed flours from 
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the two cultivars is shown in Table 1. The values 
for moisture content, ash and carbohydrate of  the 
two cultivars were not significantly different (p > 
0.05).
The fat content of  the India cultivar (11.0%) 
was lower than the values of  12.8% reported by 
Elegbede et al., (1995) and 16.17% reported by 
Morton (1987). However, the fat content obtained 
for the Indochinese cultivar was higher than that 
reported by Elegbede et al., (1995). The seeds 
may not qualify as being oil-rich when compared 
with 37 – 50% fat in pumpkin seed (Tarek et al., 
2001); 47% fat in groundnut (Atasie et al., 2009) 
and 22.8% in soyabeans (Salunkhe et al., 1985). The 
calculated fatty acids were significantly higher (p 
< 0.05) in the Indochinese cultivar. The relatively 
low fat content of  the seeds suggest that oil from 
the seeds should not be considered for commercial 
edible purposes. The low fat values also suggest 
that the flours will be less prone to lipid-related 
forms of  deterioration. 
the value of  7.6% reported by Ekpe et al. (2007) 
for seeds of  bush mango (Irvingia gabonensis). Both 
varieties showed high fibre contents (4.33 and 
2.47%) with India cultivar having a significantly 
higher (p < 0.05) value. The high fibre content of  
mango seed flour shows the potentiality of  the flour 
as a good source of  dietary fibre which plays a very 
vital role in lowering blood cholesterol levels (Potter 
and Hotchkiss, 2007). The fibre value obtained in 
this work is much higher than 1.9% reported for 
seeds of  bush mango as reported by Ekpe et al., 
(2007).  The ash contents of  the samples were 1.2 
and 1.3% for India and Indochinese respectively. 
Functional properties
Functional properties of  the flour samples from the 
two cultivars are shown in Table 2. Apart from the 
water absorption capacity (which had values of  2.00 
and 1.53 g/g for India and Indochinese cultivars 
respectively), there was no significant difference (p 
> 0.05) between the two cultivars. The bulk density 
was relatively low which suggests its potentiality in 
the formulation of  complementary foods where 
high nutrient to low bulk density is needed (Mepba 
et al., 2007). The water absorption capacities of  the 
flours were relatively high and were close to 2.0 
g/g reported for malted African breadfruit flour 
(Nwabueze and Atuonwu, 2007). Flours with high 
water absorption capacity find useful applications 
as functional ingredients in bakery products as this 
could prevent staling by reducing moisture loss 
(Obatolu et al., 2007). The oil absorption capacities 
of  the flours were also high. The ability of  flour 
to absorb oil is important as oil acts as a flavour 
retainer and improves mouthfeel. It is a significant 
factor in food formulations. Foaming capacities of  
both flours were low compared to 35% reported for 
bush mango (Abulude et al., 2008). Low foaming 
capacity could be due to a highly ordered globular 
protein which is sensitive to surface denaturation 
(Yusuf  et al., 2007).
Antinutritional properties 
Presented in Table 3 are the levels of  hydrogen 
cyanide (HCN), phytic acid and trypsin inhibitors 
Table 1:  Chemical composition of  mango seed   
	 flours	(%)
Parameter India cultivar Indochinese cultivar
Protein 6.00a 4.95a
Fibre 4.33a 2.47b
Fat 11.00a 15.00b
Moisture 5.09a 10.36b
Ash 1.20a 1.30a
Fatty acids* 8.00a 12.00b
Carbohydrates 74.41a 64.23a
Energy (kcal/100g) 420.64 411.72
Means in the same row with different superscripts are 
significantly different (p < 0.05)
*Calculated fatty acids (0.8 x crude fat)
Protein content of  flour from the two cultivars 
were not significantly different from each other (p 
> 0.05); India cultivar had a value of  6.00% while 
Indochinese had a value of  4.95%. Values obtained 
were within the range of  4.76 – 8.50% reported 
by Morton (1987). The values were also close to 
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found in the samples. The HCN values were 1.26 
and 1.67 mg/100 g for India and Indochinese 
cultivars respectively. Significant differences 
(p < 0.05) existed between these values with 
Indochinese cultivar exhibiting a higher value. 
At certain concentrations, HCN is toxic. Rosling 
(1987) specified an intake above 20 mg per 100 g, 
as the toxic level of  cyanide. Values obtained in this 
work were too low to be of  any concern. Levels of  
phytic acid and trypsin inhibitors were also low and 
appear to pose no threat to life.
Table 2:  Functional properties of  mango seed   
	 flours
Parameter India cultivar Indochinese cultivar
Bulk density (g/cm3) 0.39a 0.37a
Water absorption 
capacity (g/g) 2.00a 1.53b
Oil absorption 
capacity (g/g) 2.16a 1.83a
Foaming capacity (%) 3.79a 3.75a
Means in the same row with different superscripts are 
significantly different (p < 0.05)
Table 3: Antinutritional content of  mango seed   
	 flours	(mg/100	g)
Parameter India cultivar Indochinese cultivar
Hydrogen cyanide 1.26a 1.67a
Trypsin Inhibitor 2.36a 2.22b
Phytic acid 6.46a 5.43a
Means in the same row with different superscripts are 
significantly different (p < 0.05). 
Conclusion
Results obtained in the study revealed that flour 
produced from seeds of  mangoes grown in 
Ebonyi State (regardless of  cultivar); appear to 
possess some functional properties which could 
be exploited by the food industry. The proximate 
composition and low levels of  antinutrients in 
the flours further suggest that the seeds could 
have potentials for human use, thereby reducing 
environmental pollution. 
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